ABSTRACT Although the nature of firefighting involves particular health hazards, previous mortality and morbidity studies of 
Although the nature of firefighting in Boston involves particular health hazards, previous mortality and morbidity studies of various firefighting groups have produced inconsistent evidence for an increased risk of death from a cardiovascular, respiratory, neoplastic or accidental cause (Hunter, 1907 (Hunter, -1908 Hunter and Rogers, 1920; Hunter, 1927;  The Actuarial Society of America and the Association of Life Insurance Medical Directors, 1929; Jenkins, 1930; Whitney, 1934; Registrar General, 1938; Dublin and Vane, 1947; Commonwealth of Massachusetts, 1952; Registrar General, 1957; Mastromatteo, 1959; Guralnick, 1963; Guthrie, 1970; Registrar General, 1971 ; Committee on Biological Effects of Atmospheric Pollutants, 1972; Peters et al., 1974; Balanof, 1976; Milham, 1976) .
To examine the association between this occupation and cause of death we have studied the mortality experience of a large city fire department where records not only covered a period of time sufficient Received for publication 18 August 1977 Accepted for publication 7 November 1977 to generate adequate numbers of deaths but also contained accurate information on occupational factors that may be related to cause of death. (Table 1 ). The expected number of cancer and circulatory deaths was greater for Massachusetts white males and the expected number of accidental deaths was greater for US white males. Overall mortality for all firefighters was 91 % of that expected for the male population of Massachusetts and 94% of that expected for the white male population of the United States of America. This finding of less than expected mortality is common in mortality studies of occupational groups (McMichael, 1976) . The SMR was 104 for all accidents, 86 for circulatory deaths, 93 for respiratory deaths and 86 for cancer. Notably, low SMRs were recorded for diabetes, rheumatic heart disease, chronic nephritis, infectious diseases and suicide. Only eight death certificates indicated suicide as the cause of death, and no suicide was recorded after 1944.
Methods
Mortality was not related to age or year of entry, or to age or year of death ( Table 2) .
The SMR for all accidents was 135 in active subjects (Table 3) . Otherwise, active firefighters had fewer deaths than expected. Mortality of retired firefighters was similar to that of Massachusetts males.
SMRs for all causes of death and for accidents in active subjects were not related to age of entry into the study ( (Jenkins, 1930) .
The major reason for conducting this study, however, was to examine mortality patterns for cardiovascular, respiratory and malignant diseases, since other studies have been inconsistent. In the most comprehensive previous study of city firefighters, Mastromatteo (1959) found an excess number of deaths in active and retired firemen from cardiovascular-renal diseases (observed/expected = 1-41). In an earlier study, Dublin and Vane (1947) found a standardised relative mortality index of 125 for deaths from cardiovascular-renal diseases in firefighters. The Annual Report on the Vital Statistics of Massachusetts for the Year Ending Dec. 31, 1952 (Commonwealth of Massachusetts, 1952) disclosed a higher proportional mortality from cardiovascularrenal diseases in firefighters in comparison with all occupied men. This finding was repeated in the vital statistics of the USA for 1950 (Guralnick, 1963) . More recently in the State of Washington, Milham (1976) found no excessive proportional mortality from cardiac diseases but did find an excess of various malignancies and duodenal ulcer.
Other studies have not been consistent with these findings. The Registrar General's Decennial Supplement for occupational mortality in England and Wales in 1931 showed a 'probably significant excess' of deaths in firemen from peptic ulcer and buccal cancer (Registrar General, 1938) . Subsequent reports (Registrar General, 1957; Registrar General, 1971) did not support this finding nor did these studies show an increase in cardiovascular or accidental deaths. It should be noted that firefighting patterns and techniques do vary with time and place. Other earlier studies (Hunter, 1907 (Hunter, -1908 Hunter and Rogers, 1920; Hunter, 1927; Whitney, 1934 ) were unable to demonstrate excessive causespecific death rates while the design of more recent investigations has precluded comparison of data (Guthrie, 1970; Balanof, 1976) . The present study provides evidence that there is no strong association between the occupation of firefighting and deaths from cardiovascular, respiratory, or malignant disease. However, exposures of individual firefighters may vary, and there was no way to determine specific past exposures. It is possible that within our data small subpopulations with excess risk of particular cause of death may exist.
Firefighters are generally considered to be at increased risk of sudden death of cardiac origin. Our results do not show the mode of death in subjects dying from cardiovascular disease: they suggest only that there is no strong association between occupation and death from cardiovascular disease, but do not refute the suggestion that sudden death may be a more common manifestation of cardiovascular disease in firefighters.
Studies of chronic respiratory morbidity have shown that experienced Boston firefighters have a higher rate of chronic nonspecific respiratory disease than new firefighters of the same age (Sidor and Peters, 1974) , that there is a chronic effect of firefighting on pulmonary function and a protective effect of transfers to less hazardous jobs within the same department (Musk et al., 1977a,b) . Other studies (Mitchell et al., 1971) have shown that chronic respiratory disease is underestimated from death certificate information. Excess morbidity, therefore, need not be reflected by excess mortality. Available information on cigarette smoking in current firefighters Musk et al., 1977a,b) (Sidor and Peters, 1973 ) and it appears that Boston residents from these two ethnic groups are less prone to suicide than residents of other origins (Monson, unpublished data) . Furthermore, firefighters may be selected on entry for criteria of psychological well-being as well as physical health. Once selected, these men join a closed department where they have financial security and psychological support from a relatively stable workgroup. Research on support groups suggests that this is an important factor in protecting individuals from deleterious effects of stress, including depression and suicide (Caplan, 1974; Durkeim, 1957) . It may also be that a career devoted to saving property and lives from fire may lead to a value system where suicide has no place as an alternative. Additionally, there may be a disinclination on the part of physicians to certify death due to suicide in firefighters, even though no incentive for such action appears to exist.
This investigation shows that firefighters on active duty in the Boston Fire Department had an increased risk of dying accidentally, especially if they were in the age bracket 40-49 years. No evidence of an increased number of deaths from cardiovascular disease or malignancy was found for the population as a whole but small subpopulations with excess risk may exist. Our results are also consistent with the notion that mortality from chronic respiratory disease is under-reported by the physician certifying death.
